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TOP MANAGEMENT PROBLEM SOLVIXG AND I N F O ~ T I O N  SYSTEMS 
by 
Henry C. Lucas, J r .  
ABSTRACT 
This  paper p resen t s  +be r e s u l t s  of a explora tory  study of problem solving 
by top  management i n  a sample of f i rms. '  The purpose of t h e  research  is t o  
determine t h e  nature  of the  information needed by top management and t h e  r o l e  
of computer-based system i n  suppling it. The paper c l a s s i f i e s  problems 
according t o  t h e i r  na ture  and explores t h e  information sources used t o  so lve  
t h e  problems. It is c l e a r  t h a t  computer-based information can a i d  i n  the 
s o l u t i o n  of some of these  top management problems, but  probably tkrough 
unconventional systems. The impl ica t ions  of the study f o r  systems design a r e  
discussed.  
1 .  The author  is  indebted t o  I a n  Mitroff  who provided many h e l p f u l  sugges t ions  
dur ing  t h i s  research  and a generous con t r ibu t ion  of t ime.  
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Many e x i s t i n g  i n f o n a t i o n  systems a re  desiqned t o  process t r ansac t ions  o r  
support  t h e  opera t ions  of an organizat ion.  With the  exception of c e r t a i n  olan- 
ning systems (Xamilton and Moses, 1974) and ipossibly a few ciecision support 
systems ( A l t e r ,  1977, 1980), top management seems t o  have been unaffected 
d i r e c t l y  by in£ ormation processing technology. If  in fomat ion  systems a r e  t o  
he lp  top  managers deal  with problems, t h e  nature  of t h e i r  problems neeits t o  be 
b e t t e r  understood. 
To what ex ten t  a r e  top management problems amenable t o  computer sup,mrt? 
Axe t h e  information needs of senior  macagernent so d iverse  t h a t  only ad koc 
a n a l y s i s  and an occasional decision su2port system w i l l  ever prove he lp fu l?  
This s tudy seeks t o  answer these  quest ions by providing data  on the  major 
problems encountered by a group of top managers. 
There have been r e l a t i v e l y  few s t u d i e s  of t h e  types of problems faced by 
top  managers o r  the  information used t o  f ind  and solve these  problens. 
i"lintzberg (1973) repor ted  t h a t  managers favored o r a l  methods of information 
gather ing ar,d communications. Zeegan (1974) found t h a t  mnagers  of in terna-  
t i o n a l  d iv i s ions  of mul t inat ional  f i rms tended t o  be h ighly  nonsystematic i n  
t h e i r  search f o r  ex te rna l  information. 
Lyles and Mitroff (1980) conducted an explora tory  study of t h e  p o c e s s  of 
problem formulation i n  organizat ions .  They found t h a t  90% of managers' 
problems were i l l -de f ined  and t h a t  80% of t h e  managers were unaware of t h e  
problems before formal i n d i c a t o r s  s ignaled  t h e i r  exis tence .  The authors 
concluded t h a t  problem formulation is  a h ighly  personal  process  which has 
a f f e c t i v e ,  soc ia l  and p o l i t i c a l  f e a t u r e s .  
The study described i n  t h i s  paper xas designed t o  l e a r n  more about t h e  key 
problem facing top managers and t h e  information t h a t  i s  brought t o  bear on 
t h e s e  problems. ljhat kind of information systems can be used t o  support top 
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managers i n  d e a l i n g  with t h e i r  most c r i t i c a l  problems? 
RESEARCH MODEL 
Most p a s t  research  about top management i s  desc r ip t ive ;  t h e r e  ::as keen 
l i t t l e  model bu i ld ing  o r  hypothesis t e s t i n g .  F igure  1 con ta ins  t h e  r ~ s e a r c ? ~  
model t h a t  guided t h i s  study. It was p red ic ted  t h a t  t h e  na tu re  of the  
environment would determine t h e  types of problems faced by an orqanizacion.  
For example, t h e  Srokerage indus t ry  faces  a h ighly  regula ted  envircnzitnt which 
is  heav i ly  inf luenced by consumer psychology and general  economic c o n d i ~ i o n s .  
The type of problem should inf luence  t h e  type of information used t o  
i d e n t i f y  and solve  t h e  problem (Gorry and S c o t t  Morton, 1977). Problems 
r e l a t e d  t o  r 3 i s i n g  c a p i t a l  w i l l  cause t h e  top  manager t o  t u r n  t o  ou t s ide r s  f o r  
information;  investment bankers, l e g a l  counsel  and o the r s  w i l l  provide informa- 
t i o n  t o  so lve  t h i s  problem. 
The type  of information p r e f e r r e d  by t h e  execut ive  is l i k e l y  t o  be 
inf luenced by two f a c t o r s  i n  add i t ion  t o  problem type  (Lucas,  1979). F i r s t ,  
t h e r e  has been considerable research  on t h e  importance of cogn i t ive  s t y l e  of 
information s e l e c t i o n .  One simple breakdown of cogn i t ive  s t y l e  is i n t o  
a n a l y t i c  and h e u r i s t i c .  The a n a l y t i c  dec i s ion  maker i s  one who develops a 
model and uses da ta  t o  i d e n t i f y  and solve  problems. The h e u r i s t i c  decis ion  
maker i s  more l i k e l y  t o  reason from i n t u i t i o n  than data .  
Personal  and s i t u a t i o n a l  f a c t o r s  a l s o  i n f l u e n c e  t h e  dec i s ion  maker. The 
manager who came up through s a l e s  i s  more l i k e l y  t o  f i n d  problems r e l a t e d  t o  
s a l e  than is the  chief  executive with a f i n a n c i a l  background. The job of t h e  
des igner ,  i n  t ry ing  t o  provide information t o  t h e  dec i s ion  maker is 
complicated; he or  she must cons ider  p r o b l m  type ,  c o g n i t i v e  s t y l e  and pe r sona l  
and s i t u a t i o n  fac to r s .  
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HYPOTHESES 
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BACKGROUND 
The i n d i v i d u a l s  included i n  t h i s  study a r e  members of top management: 
They were chosen from t h e  board of d i r e c t o r s  f o r  t h e  New York Universi ty 
Management Game. The Game is  a l a rge  s imula t ion exerc ise  i n  which 96 s tuden t s  
compete each semester.  There a r e  four i n d u s t r i e s  each having t h r e e  companies 
wi th  e i g h t  s tuden t s  on a company team. Each team repor t s  t o  a board of 
d i r e c t o r s  whose members come from business and academia. The majori ty of t h e  
d i r e c t o r s  a r e  from business,  and only these  ind iv idua l s  were included i n  t h e  
sample. A quest ionnaire  was mailed t o  71 d i r e c t o r s  and t h e r e  uere  33 usab le  
r e p l i e s .  
The sample is biased i n  favor of small  businessmen and entrepreneurs.  
App~oximately 48% of t h e  respondents were shareholders i n  t h e i r  f i rms and 324 
were t h e  founders of t h e  company. A s  would be expected, t h e  s a l e s  of the firms 
where t h e  respondent i s  a founder were s i g n i f i c a n t l y  lower than t h e  annual 
s a l e s  of o t h e r s  f irms represented i n  t h e  sample. Some 55% of t h e  sample were 
e i t h e r  t h e  chairman o r  p res iden t  of t h e i r  f i rms.  
The b i a s  of t h e  sample is toward managers with en t repreneur ia l  and r i sk -  
t ak ing  approaches t o  management. There i n d i v i d u a l s  i n  general do not have 
business  school backgrounds and have not been exposed t o  q u a n t i t a t i v e  
techniques and computer models. This sample r e l r e s e n t s  one extreme point  on a 
continuum; these  individuals  a r e  l i k e l y  t o  be d i f f i c u l t  t o  support with 
computer-based systems due t o  t h e i r  o r i e n t a t i o n  and t h e  r e l a t i v e l y  small s i z e  
of *eir firms. 
while the  sample is  biased,  t h e  range of problems encountered by t h i s  
group is s t i l l  of i n t e r e s t .  The problems may be t y p i c a l  of those confronted by 
t h e  top management of many organizat ions .  Even i f  the  individual  problems a r e  
biased,  t h e  generic c l a s s e s  i n t o  which t h e s e  problems f a l l  can provide 
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i n s i g h t s  on top  management information processing needs. 
TYPES O F  PROBLEMS 
The ques t ionna i re  asked each respondent t o  describe h i s  o r  her  mst  recent  
important  problem, t h e  information used t o  f i n d  t h e  problem and t h e  information 
used t o  solve  it. Pounds ( 1964) has  made an i n s i g h t f u l  d i s t i n c t i o n  between 
t h e  process of  robl la^ f inding and problem solving.  Often academic a t t e n t i o n  
i s  focused on problem solving techniques,  ignoring the  d i f f i c u l t i e s  of iden t i -  
f y i n g  and def in ing exact ly  t h e  na tu re  of t h e  problem. Pounds suggests  t h a t  
f r e q u e n t l y  more time and e f f o r t  a r e  devoted to f inding problems than t o  solving 
them. 
The types of problems i d e n t i f i e d  i n  t h i s  s tudy f e l l  i n t o  four broad 
c l a s s e s .  Table 1 presents  examples of t h e  problems c i t e d  by t h e  top managers 
i n  t b e  sample. In  general ,  t h e  managers s p e c i f i e d  the  information used t o  
i d e n t i f y  t h e  problem, but  w e r e  a b l e  t o  respond with l e s s  r e g u l a r i t y  on t h e  
information used t o  solve  the  problem. 
Market/Regulatory : 
The f i r s t  c l a s s  includes marketing and regula tory  groblems which tend t o  
a r i s e  from f a c t o r s  ex te rna l  t o  t h e  f irm. An example would be t h e  need t o  
expand a p a r t i c u l a r  market, develop a new product o r  respond t o  a new 
government regula t ion.  Some of t h e s e  problems were q u i t e  f a r  reaching,  e .g. ,  
t h e  move t o  negotiated brokerage commissions from t h e  f ixed  f e e  system had a 
dramatic impact on t h e  s e c u r i t i e s  indus t ry .  Regulatory problems concerned 
government ru le  changes o r  changes i n  accounting standards.  
The information used t o  i d e n t i f y  problems focused on s a l e s  and 
2 ~ h e  ques t ionnaire  was unre la ted  t o  t h e  respondent 's  r o l e  i n  t h e  'Nanagement 
Game; it referred  t o  t h e i r  work environment. 
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competi t ion.  Solution information came from t h e  sane data,  only it probably 
involved d i f f e r e n t  ana lys i s .  For example a r epor t  of no revenue growth a l e r t s  
t h e  manager t o  a problem; ana lys i s  is  required  t o  determine t h a t  t h e  reason f o r  
low growth is i n  marketing. Managers confronted with regula tory  problems 
turned t o  ind iv idua l s  f o r  advice on so lu t ions ,  e spec ia l ly  t o  a t to rneys  and 
accountants .  When compared with o t h e r  types of problems, t h e r e  was a 
s i g n i f i c a n t  d i f fe rence  i n  t h e  source of information; data i n  t h i s  c l a s s  tended 
t o  come from ex te rna l  as  opposed t o  i n t e r n a l  sources.  
Organizat ional  St ructure :  
The second c l a s s  of problems is concerned with the  s t r u c t u r e  of the  
o rgan iza t ion .  Several companies had been involved i n  mergers and acqu i s i t ions .  
There were problems i n  i n t e g r a t i n g  new businesses,  i s sues  r e l a t e d  t o  
departmental s t r u c t u r e  and s i m i l a r  problems of how t o  s t r u c t u r e  o r  r e s t r u c t u r e  
t h e  organizat ion.  
I n d i c a t i o n s  of o rgan iza t iona l  s t r u c t u r e  problems came from feedback from 
within  t h e  organizat ion o r  from c l i e n t s ;  i n  genera l ,  t h e  managers had f e e l i n g s  
of o rgan iza t iona l  ine f fec t iveness .  The source of information t o  solve t h e  
problem mignt come from a survey of the  competition. What a r e  o ther  f i rms 
doing under s imi la r  circwmstances? What a r e  a l t e r n a t i v e  organzational  
s t r u c t u r e s ?  
Personnel 
Closely  r e l a t e d  t o  organizat ion s t r u c t u r e  were problems r e l a t e d  t o  
personnel .  Problems i n  t h i s  c l a s s  d e a l t  with indiviciuals o r  work groups i n  t h e  
organizat ions .  There were a number of changes i n  key management and an 
occas ional  c o n f l i c t  of i n t e r e s t .  For example, one pres ident  was confronted 
with an employee who was s t a r t i n g  a competing business while remaining a s  an 
employee. One respondent had l o s t  a  key manager i n  the  organizat ion,  a  person 
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PROBLEM TYPE 
-
MARKET - REGULATORY PROBLEM 
Need t o  expand marke t  
Changing FDA r e q u i r e m e n t s  
E n t e r  a new marke t  
Purchase  s u b s i d i a r y  t o  c i rcumvent  union r u l e s  
SEC r u l e  changes  
ORGANIZATIONAL STRUCTURE 
- 
Choose low growth component f o r  d i v e s t i t u r e  
R e o r g a n i z a t i o n  of a d i s t r i c t  t o  c r e a t e  c o n c e p t u a l  
p l a n n i n g  g roup  
R e o r g a n i z a t i o n  of p r o d u c t i o n  i n t o  p r o j e c t  
f u n c t i o n a l  m a t r i x  
R e o r g a n i z a t i o n  to minimize s t a f f - l i n e  c o n f l i c t  i n  bank 
I n t e g r a t i o n  of two f i r m s  t h a t  merged 
New M a t r i x  o r g a n i z a t i o n  
A q u i s i t i o n  of a b u s i n e s s  
INFORMATION TO IDENTIFY/SOLVE PROBLEM 
N o  revenue growth, P&L s t a t e m e n t  
P r o d u c t  s e i z u r e s  by government agency 
Market s a l e s  
P u b l i s h e d  union work r u l e s  
SEC r e p o r t  
Account ing s a l e s  r e p o r t s  
I n t e r n a l  r e p o r t s  
C l i e n t  recommendations 
I n c r e a s e  i n  l o a n  l o s s e s ,  d e c r e a s e  i n  new 
l o a n  a c t i v i t y  
Managers and w r i t t e n  r e p o r t s  
Communications from o t h e r  o f f i c e r s  , weak 
performance 
Lack of s a l e s  i n c r e a s e s ,  a c c o u n t i n g  a n d  
computer r e p o r t s  
MANAGEMENT PROBLEM 
TABLE 1 
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who was d i f f i c u l t  t o  replace ,  and t h e  l o s s  c rea ted  an ex t ra  burden fo r  t h e  
respondent. 
The c o n f l i c t  of i n t e r e s t  s i t u a t i o n  and s i m i l a r  personnel d i f f i c u l t i e s  were 
most o f t en  solved through conversat ions with o the rs .  h personnel problem with 
groups such a s  +he high turnover of a s a l e s  fo rce  could be i d e n t i f i e d  through a 
s a l e s  information system which provided r e p o r t s  on turnover.  For t h e  personnel  
category s i q n i f i c a n t l y  more data came from e x t e r n a l  r a t h e r  than i n t e r n a l  
sources. 
F inancia l  Problems: 
The last c l a s s  of problems was f i n a n c i a l  i n  nature .  A bank with loans t o  
a cuskomer who was near bankruptcy f e l l  i n t o  t h i s  c l a s s  a s  d id  f irms t h a t  were 
t r y i n g  t o  ob ta in  add i t iona l  c a p i t a l .  With a preponderance of small f i rms i n  
t h e  sample, it is not  su rpr i s ing  t h a t  f i n a n c i a l  problems were important.  
Several  of t h e  fi,?ns had t o  r a i s e  more c a p i t a l  and they needed information on 
t h e  s tock and bond markets, and o the r  f i n a n c i a l  data.  To he lp  r a i s e  c a p i t a l ,  
t h e  managers turned t o  l e g a l  counsel and t o  i n v e s t ~ e n t  bankers. ,Another type 
of f i n a n c i a l  problem d e a l t  with l o s s e s .  h pending l o s s  might no t  be found 
u n t i l  t h e r e  was an a u d i t  r epor t .  
ANALYSIS 
The ques t ionnaire  contained items r e l a t i n g  t o  t h e  type of environment 
faced by t h e  respondent, t h e  cogn i t ive  s t y l e  of t h e  des is ion maker and personal  
and s i t u a t i o n a l  f a c t o r s ,  a s  well  a s  t h e  da ta  described above on problem type 
and information u t i l i z e d  t o  i d e n t i f y  and so lve  t h e  problem. Also, fo l lowing 
Lyles and Mitroff (1980) t h e  problems repor ted  were c l a s s i f i e d  according t o  
t h e i r  l e v e l  of ambiguity. 
The responses were coded and s c a l e s  were formed by averaging together  
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highly  c o r r e l a t e d  items. The v a r i a b i e s  were used t o  t e s t  t h e  research model i n  
Figure 1 .  Unfortunately t h e  number of s i g n i f i c a n t  f indings  is  small;  ba re ly  
beyond what might be expected based on chance alone.  There is  l i t t l e  o r  no 
support  f o r  t h e  major p red ic t ions  derived from Figure  1 t h a t  environment 
inf luences  problem type and t h a t  t h e  infoAnnation needed t o  i d e n t i f y  and so lve  
problems i s  a funct ion of problem type,  cogni t ive  s t y l e  and -personal and 
s i t u a t i o n  va r iab les .  
The a n a l y s i s  d id  suggest t h a t  respondents who were founders of t h e i r  
o rgan iza t ions  had s i g n i f i c a n t l y  more problems i n  the  narlceting/regulatory and 
personnel c l a s s e s  than did o ther  managers. I11 defined problems were 
assoc ia ted  with f irms i n  a more technological  environment and with managers 
having Longer se rv ice  i n  t.?.?eir f i rms  and a h igher  l e v e l  of education. 
The number of s i g n i f i c a n t  f ind ings  is  r a t h e r  modest consider ing t h e  l a r g e  
number of va r iab les  and t h e  success of severa l  p a s t  s tud ies .  There a r e  two 
explanat ions  f o r  t h e  lack of f ind ings  from t h e  s t a t i s t i c a l  ana lys i s .  F i r s t ,  
t h e  problems of t h e  non-random sample and t h e  missing d a t a  combined with a 
small sanp le  s i z e  may be responsible .  Also, due t o  t h e  b ias  i n  t h e  sample 
toward small  business,  executives may be deal ing with a wider ranger of problem 
than nanagers i n  a l a r g e  firm. However, an a l t e r n a t i v e  explanation is t h a t  
problems a t  the  top  management l e v e l  may be s u f f i c i e n t l y  va r ied  and unst ructur-  
ed t h a t  s t a t i s t i c a l  a n a l y s i s  and hypothesis  t e s t i n g  a r e  very d i f f i c u l t .  
It is  a l so  g a s s i b l e  t h a t  personal  s t y l e  va r iab les  not included i n  t h e  data  
a r e  s i g n i f i c a n t ,  e s p e c i a l l y  given t h e  l a r g e  number of owner/managers of small  
bus inesses .  These individuals  a r e  r e l a t i v e l y  unconstrained by bureaucracy and 
formal business approaches; they tend t o  be ent repreneurs  and r i s k  t a k e r s .  
Without t h e  benef i t  of .MBA education o r  t h e  r u l e s  of a l a r g e  corpora t ion,  one 
can specu la te  t h a t  these  managers develop ind iv idua l i zed ,  c r e a t i v e  so lu t ions  t o  
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problems. These executives a l s o  confront  a wide range of nrobleas.  C e r t a i n l y ,  
f u r t h e r  r e sea rch  is needed, e s p e c i a l l y  with a  var ieey  of f i rms  and managers. 
INFORMATION SYSTEMS 
Due t o  t h e  i l l - s t r u c t u r e d  n a t u r e  of the  problems, l i t t l e  i n  t h e  way of 
formal ccmputer-based information systems were i d e n t i f i e d  i n  t h e  responses. 
Some use of t h e  computer was ev iden t ,  p a r t i c u l a r l y  i n  s a l e s  a n a l y s i s  f o r  new 
product  dec i s ions ,  f o r  t h e  a n a l y s i s  of s a l e s  fo rce  turnover and f o r  f i n a n c i a l  
informat ion ,  f o r  example, t o  i d e n t i f y  dec l in ing  s a l e s .  The use of computer 
systems was almost t o t a l l y  conf ined t o ,  problem f ind ing ;  t h e  systems provided 
raw da ta  which the  decis ion  maker used t o  l o c a t e  the  2roblem. 
For so lv ing problems, informat ion  tends t o  come from i n d i v i d u a l s  e i t h e r  
i n t e r n a l  o r  ex te rna l  t o  t h e  o rgan iza t ion .  The s o l u t i o n  r e q u i r e s  consu l t a t ion  
with d i f f e r e n t  types of i n d i v i d u a l s  who can render  advice o r  generate ideas  f o r  
so lu t ion .  For some of t h e  problems, however, it appears t h a t  more formal 
computer support  would be poss ib le .  Ad hoc dec i s ion  support  systems t o  suppor t  
d a t a  a n a l y s i s  and answer what-if ques t ions  could c l e a r l y  he lp  with some of t h e  
problem so lu t ions .  l lodeling and s imula t ion  combined with information r e t r i e v a l  
and da ta  base c a p a b i l i t i e s  could be of a s s i s t a n c e  i n  problem so lu t ion .  Bowever 
it w i l l  be d i f f i c u l t  t o  design a  system with da ta  r e l e v a n t  t o  t h e  wide 
d i v e r s i t y  of problems faced by t h e s e  managers. 
CONCLUSIONS 
Top manageaent f aces  a  v a r i e t y  of problems; f o r  t h i s  b iased  sample, four 
c l a s s e s  appeared inc luding marketing/regulatory,  o rgan iza t iona l  s t r u c t u r e ,  
pe r sona l ,  and f i n a n c i a l .  The  problems tended t o  be ill s t r u c t u r e d  and were not 
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always easy t o  i d e n t i f y  or  solve.  Solut ions o f t en  required r a d i c a l  and 
c r e a t i v e  i d e a s  and involved s t r a t e g i c  choices. The r o l e  of computer-based 
information systems was modest, mostly f o r  problem f inding.  A key t a s k  f o r  t h e  
informat ion  s y s t e m  designer is t o  f i n d  a way t o  support  managers i n  t h e i r  need 
f o r  informat ion  t o  develop so lu t ions  t o  problems and t o  p r e d i c t  decis ion  
consequences. 
An equa l ly  important t a sk  f o r  research i s  t o  develop a b e t t e r  
understanding of t h e  information processing and decis ion  making a c t i v i t i e s  of 
managers a t  a l l  l e v e l s  of the  organiza t ion .  From an implementation s tandpoint ,  
most of t h e  systems used by top  managers w i l l  be v o i ~ r t a r y ;  t h e  manager w i l l  
no t  be forced t o  use Lle system a s  a  c l e r k  o f t e n  must use a t r ansac t ions  
process ing system. Under t h e s e  circumstances, t h e  design t a s k  becomes f a r  more 
d i f f i c u l t  because the  manager must f e e l  t h e  system provides a s s i s t a n c e  and must 
be s u f f i c i e n t l y  motivated t o  i n t e r a c t  with it. The desiqner and t h e  manager 
must i d e n t i f y  t h e  information needs of t h e  decis ions  faced by t h e  manager and 
t o  de te rn ine  t h e  ex ten t  t o  which computer-based systems can c o n t r i b u t e  t o  
providing t h i s  information. It is l i k e l y  t h a t  c r e a t i v e  s o l u t i o n s  and novel 
systems w i l l  r e s u l t  from these  e f f o r t s  i f  they a r e  success fu l .  
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